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Objective  To evaluate the eff  ect of prolonged inpatient rehabilitation therapy in subacute stroke patients.
Method  We enrolled 52 subacute stroke patients who had received 3 months of inpatient rehabilitation therapy. 
Thirty stroke patients received additional inpatient rehabilitation therapy for 3 months and 22 control patients 
received only home-based care. The evaluation was measured at 3 and at 6 months after stroke occurrence. 
Functional improvement was measured using the modifi  ed motor assessment scale (MMAS), the timed up and go 
test (TUG), the 10-meter walking time (10 mWT), the Berg balance scale (BBS) and the Korean-modifi  ed Barthel 
index (K-MBI). Th   e health-related quality of life was evaluated using the medical outcome study, 36-item short 
form survey (SF-36).
Results  In the experimental group, significant improvements were observed for all parameters at 6 months 
(p<0.05). However, signifi  cant improvements were observed only in MMAS, BBS, and K-MBI at 6 months in the 
Control group (p<0.05). In comparing the 2 groups, signifi  cant diff  erence were observed in all parameters (p<0.05) 
except 10 meter walking time (p=0.73). Th   e improvement in SF-36 was meaningfully higher in experimental group 
compared to control group.
Conclusion  Th   is study demonstrates that subacute stroke patients can achieve functional improvements and an 
enhanced quality of life through prolonged inpatient rehabilitation therapy.
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INTRODUCTION
More than 60% of the surviving stroke patients have 
persistent neurological defi  cits, with various physical dis-
abilities. Stroke requires acute phase treatments with in-
tensive rehabilitation therapy to recover activities of daily 
living.
1-3 Factors affecting the functional recovery after 
stroke include the rehabilitation therapy, the treatment 
starting time, and the degree and period of treatment.
4 
Kwon et al.
5 reported that comprehensive rehabilitation 
therapy plays a critical role in the recovery of walking and 
daily living functions in stroke patients.
Understanding the neurological and functional recov-
ery after stroke can assist in the establishing of a rehabili-
tation therapy plan and in the prediction of a prognosis.
6 
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In most cases, the recovery of motor function and daily 
living function are achieved within the first month, but 
most stroke patients have persistent disabilities of mo-
tor and function. Some studies report that at 6 months 
after stroke, only 60% of patients are able to make simple 
daily activities, such as using the bathroom and walking 
short distances.
6,7 Wade et al.
8 reported that neurological 
recovery occurs fastest in the fi  rst 2 weeks and most func-
tional recovery occurs within the fi  rst 3 months, although 
complete functional recovery occurs slowly over 6 to 12 
months. Prescott et al.
9 reported that the recovery of ba-
sic motor functions and activities of daily living happens 
slowly over a period of about 4 months. In contrast to the 
importance of active rehabilitation therapy in the acute 
phase until 3 months after onset, understanding and in-
terest in rehabilitation therapy for residual disabilities in 
the subacute phase is insufficient. Considering that the 
purpose of rehabilitation therapy is to maintain the inde-
pendent daily living,
10 continuing intensive rehabilitation 
therapies even after the initial 3 months will bring long-
term benefi  ts to functional independence and improve-
ment in the quality of life for stroke patients. Domestic 
studies on the effects of prolonged inpatient rehabilita-
tion therapy of stroke patients after the acute phase have 
been insuffi   cient. In this study, we evaluated the eff  ect of 
prolonged inpatient rehabilitation therapy in subacute 
stroke patients by comparing a group of stroke patients 
who received an additional 3 months of inpatient reha-
bilitation therapy, in the subacute phase after acute reha-
bilitation therapy and another group who received only 
home-based care after acute rehabilitation therapy. In 
line with such aims, we measured the ability to perform 
activities of daily living, improvements in ability to walk, 
and quality of life. 
MATERIALS AND METHODS
Subjects 
Th   e subacute rehabilitation therapy group included 30 
subacute stroke patients who were receiving additional 
3 months inpatient rehabilitation therapy in another 
rehabilitation hospital after 3 months acute rehabilita-
tion. The control group included 22 patients who were 
discharged after 3 months acute rehabilitation and there-
after received only home based care for 3 months. The 
subject group consisted of stroke patients with fi  rst-attack 
ischemic or hemorrhagic stroke and had a perception 
function of 16 points or higher on the Korean mini-men-
tal state examination (K-MMSE) score which had been 
universally applied in similar studies, and could walk 10 
m with or without aids and assistance from others. We 
excluded patients presenting with the following: severe 
cognitive impairment or aphasia (unable to understand 
instructions), patients with uncontrolled hypertension 
or orthostatic hypotension and patients with underlying 
diseases such as cardiovascular disease or heart failure.
Methods 
The subacute rehabilitation therapy group was evalu-
ated after the acute rehabilitation therapy at 3 months 
after stroke onset and after additional 3 months inpatient 
rehabilitation therapy at 6 months after stroke onset. Th  e 
control group was also evaluated after the acute rehabili-
tation therapy at 3 months after stroke onset and after 3 
months of home-based care.  
We evaluated motor function using the modifi  ed motor 
assessment scale (MMAS) excluding the upper limbs, and 
also evaluated balance and walking abilities using the 
Berg Balance Scale (BBS), 10 m Walking Test (10 mWT), 
and the Timed Up & Go Test (TUG). Th   e activities of daily 
living function was evaluated using the Korean-modifi  ed 
Barthel index (K-MBI), which consisted of 10 evaluation 
items (personal hygiene, bathing, feeding, toilet use, 
stairs, dressing, bowels, bladder, and walking). Th  e  qual-
ity of life was evaluated using the medical outcome 36-
item Short Form Health Survey (SF-36).
Table 1. Demographic Characteristics
Treatment 
group
Control 
group
p-
value
Number 30 22 0.40
Age (yr) 61.27±13.8 63.56±14.9 0.33
Sex (M/F) 14/16 12/10 0.74
Diagnosis
  Ischemic/Hemorrhagic 19/11 15/7 0.61
  Paretic side (right/left) 17/13 11/11
MMSE 26.3±1.5 25.2±1.8 0.91
Handness (right/left) 28/2 21/1 0.71
Values are Mean±SD Jong Hwa Lee, et al.
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Statistics 
We used SPSS 14.0 to analyze the data. Physical changes 
after stroke onset were evaluated using the paired sample 
t-test, comparing changes at 3 months and at 6 months 
after stroke. The comparison of the 2 groups, the inde-
pendence t-test was used to evaluate the changes at 6 
months after stroke onset according to the additional 
inpatient rehabilitation therapy. A p-value<0.05 was con-
sidered statistically signifi  cant.
RESULTS
Of the 52 subacute stroke patients, 34 were ischemic 
stroke patients and 18 were hemorrhagic stroke patients. 
Th   e brain lesions were on the right cerebral hemisphere 
for 28 patients and on the left cerebral hemisphere for 24 
of the patients. Regarding their main hands, the numbers 
of right-handed and left-handed patients were 28 and 2 
respectively for the treatment group and 21 and 1 for the 
control group, respectively. No statistically signifi  cant dif-
ference was observed in age or sex between the 2 groups 
(Table 1). No signifi  cant diff  erences in the functions and 
quality of life at 3 months after stroke onset between the 
2 groups (p>0.05) (Table 2).
Motor function: The MMAS showed significant im-
provement 6 months after stroke onset for both groups. 
Th   e subacute rehabilitation therapy group showed more 
improvement compared to the control group (p<0.05) 
(Table 3).
Balance and walking ability: TUG improved signifi-
cantly 6 months after stroke onset in the subacute reha-
bilitation therapy group (p<0.05). However, no signifi  cant 
improvement was observed in the control group (Table 3). 
Th   e BBS signifi  cantly improved 6 months after stroke on-
set for both groups. Th   e subacute rehabilitation therapy 
group showed more improvement compared to the con-
trol group (p<0.05) (Table 3). The 10 mWT significantly 
improved 6 months after stroke onset in the subacute 
rehabilitation therapy group, but no signifi  cant improve-
ment was observed in the control group (Table 3).
Activities of daily living: Korean-modified Barthel in-
dex (K-MBI) signifi  cantly improved 6 months after stroke 
onset for both groups. Th   e subacute rehabilitation ther-
apy group showed more improvement compared to the 
control group (p<0.05) (Table 3). 
Quality of life: All items in the SF-36 significantly im-
proved in the subacute rehabilitation treatment group, 
but only role-physical and social functioning items im-
proved in the control group (p<0.05) (Table 4).
DISCUSSION
Th   is study found that prolonged rehabilitation therapy 
Table 2. Assessment of Functional Outcomes and SF-36 
Scores at 3 Months after Stroke Onset
Treatment 
group
Control 
group
p-
value
MMAS 31.4±2.3 31.5±1.7 0.43
TUG (sec) 20.6±7.4 24.3±6.8 0.24
BBS 45.4±8.2 48.6±6.4 0.59
10 mWT (sec) 16.4±9.6 17.2±8.4 0.65
K-MBI 67.2±4.6 72.6±6.4 0.18
SF-36 
  Physical functioning 32.2±24.6 33.5±26.4 0.84
  Role-physical 17.5±30.2 22.0±24.8 0.36
  Bodily pain 29.3±22.8 32.6±26.8 0.80
  General health 31.8±23.6 38.5±25.4 0.10
  Vitality 33.4±22.0 34.8±24.0 0.66
  Social functioning 31.2±30.1 34.5±31.2 0.17
  Role-emotional 30.8±40.6 33.2±31.4 0.21
  Mental health 45.8±24.2 47.5±24.4 0.88
Values are mean±SD 
MMAS: Modified motor assessment scale, TUG: Timed 
up and go, BBS: Berg balance scale, 10 mWT: 10 meter 
walking time, K-MBI: Korean-modified Barthel index, 
SF-36: Medical outcome study 36-item short-form health 
survey
*p<0.05
Table 3. Assessment of Functional Outcomes at 3 Months 
and 6 Months after Stroke Onset
Treatment group Control group
3 months 6 months 3 months 6 months
MMAS 31.4±2.3 33.1±2.5* 31.5±1.7 32.1±2.7*
TUG (sec) 20.6±7.4 17.2±4.5* 24.3±6.8 23.6±9.3
BBS 45.4±8.2 55.4±6.8* 48.6±6.4 56.4±8.4*
10 mWT (sec) 16.4±9.6 14.6±7.5* 17.2±8.4 17.4±8.2
K-MBI 67.2±4.6 78.4±2.8* 72.6±6.4 79.8±6.3*
Values are mean±SD
MMAS: Modified motor assessment scale, TUG: Timed 
up and go, BBS: Berg balance scale, 10 mWT: 10 meter 
walking time, K-MBI: Korean-modifi  ed Barthel index
*p<0.05Prolonged Inpatient Rehabilitation in Subacute Stroke
19 www.e-arm.org
for subacute stroke patients improved their balance, 
walking ability, ability to perform activities of daily living, 
and quality of life compared with the control group. 
Th   is shows that prolonged rehabilitation therapy, even 
after the fi  rst 3 months during which time most function-
al recovery occurs, can be helpful for improving motor 
ability, function, and quality of life. 
Stroke is a major cause of physical disabilities.
2,3 Most 
stroke patients recover for several months after onset, but 
physical disabilities continue in more than 50% of cases.
11 
Th   erefore, it is critical for stroke patients to improve their 
ability to perform activities of daily living through reha-
bilitation therapy. Contrary to the fi  ndings of this study, 
Verheyden et al.
11 claimed that the majority of motor and 
functional recoveries occur between 1 week and 1 month 
after onset, and the degree of recovery diminishes from 
month 1 and month 3. Furthermore, Verheyden et al re-
ported that functional improvements could be expected 
and no improvement in the Barthel index was observed 
in 50% of the patients between 3 months and 6 months 
after stroke onset. Skilbeck et al.
10 reported that the recov-
ery of stroke in neurological defi  cit and activities of daily 
living is nearly completed within 3 months after onset, 
and no great functional recovery happens after this time 
period. Many of these studies report that most motor and 
functional recovery happens in the first 3 months after 
stroke onset, but it is difficult to accurately understand 
how long functional recovery can be expected to last. It is 
known that the reorganization and compensatory mech-
anism of the brain by neuroplasticity is involved in the 
recovery after brain damage.
12 Th   e change in the cerebral 
cortex by the neuroplasticity of the brain does not occur 
by repetition of simple motions, but the compensation 
for motor paralysis occurs by repeated motor learning.
12,13 
Studies demonstrating improvements in the ability of 
chronic stroke patients to walk suggest the continued re-
covery mechanism of the brain through its neuroplastic-
ity and compensation mechanism, even in chronic brain 
injuries.
13 Th   us, continued intensive rehabilitation ther-
apy in subacute stroke patients, who are in the process of 
neurological recovery is expected to bring about greater 
functional recovery. Considering that the goal of stroke 
rehabilitation is independent daily living through the 
acquisition of maximum functioning, to actively prolong 
rehabilitation therapy even after completing the acute 
phase of rehabilitation therapy would contribute to im-
proving stroke patients’ quality of life and independent 
daily living.
Mayo et al.
14 reported that when a group received pro-
longed inpatient rehabilitation therapy after the acute 
phase treatment was compared with another group that 
had received a visiting rehabilitation program at home, 
the latter group showed higher scores in improvements 
to activities of daily living and quality of life. However, 
Chiu et al.
15 reported that stroke patients who received 
care at nursing facilities showed greater improvement 
in economic and activities of daily living than those who 
received care at home. Although these studies are diff  er-
ent from the present study, they showed the importance 
of continued rehabilitation therapy by demonstrating 
that continued rehabilitation treatment, brought about 
improvements in activities of daily living without hospi-
Table 4. Assessment of SF-36 Scores at 3 Months and 6 Months after Stroke Onset
Treatment group Control group
3 months 6 months Δ 3 months 6 months Δ
Physical functioning 32.2±24.6 54.8±28.6* 22.6 33.5±26.4 36.3±26.4 2.8
Role-physical 17.5±30.2 34.5±30.4* 17.0 22.0±24.8 28.6±26.2* 6.6
Bodily pain 29.3±22.8 36.6±24.2* 7.3 32.6±26.8 34.2±24.6 1.6
General health 31.8±23.6 42.6±22.8* 10.8 38.5±25.4 40.5±22.6 2.0
Vitality 33.4±22.0 39.5±24.6* 6.1 34.8±24.0 35.7±24.4 0.9
Social functioning 31.2±30.1 48.5±34.2* 17.3 34.5±31.2 36.9±30.2* 2.4
Role-emotional 30.8±40.6 46.6±40.4* 15.8 33.2±31.4 32.6±38.8 0.1
Mental health 45.8±24.2 55.8±20.0* 10.0 47.5±24.4 48.8±22.0 1.3
Values are mean±SD
SF-36: Medical outcome study 36-item short-form health survey
*p<0.05Jong Hwa Lee, et al.
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talization.
In the findings of this study, the inpatient rehabilita-
tion therapy group in subacute stroke patients showed 
significant improvement in all items. The control group 
showed significant improvements in MMAS, BBS, and 
K-MBI, which indicated improvements in motor func-
tions, balancing, and activities of daily living. Th  is  result 
suggests that functional recovery can happen as a natural 
neurological defi  cit recovery, performance of daily living 
at home can provide some treatment effects, and many 
other factors are involved in the function recovery in ad-
dition to the rehabilitation therapy. When the 2 groups 
were compared, however, the subacute rehabilitation 
therapy group showed greater recovery than the control 
group, probably because of the greater compensation 
mechanism for motor paralysis by repeated motor learn-
ing among the recovery mechanisms after brain injury. 
Many factors that aff  ect the quality of life of stroke pa-
tients have been reported. King
16 reported that the func-
tional condition of patients after stroke affected their 
quality of life. Osberg et al.
17 reported that the lower the 
daily living functioning of patients, the lower the qual-
ity of life or satisfaction. A study on the quality of life of 
hemiplegic patients after stroke in Korea reported that 
the quality of life was higher as their dependence on ac-
tivities of daily living was lower, their restriction of com-
munication was fewer, and they were less depressed. Th  e 
type of stroke and location of the lesion had no infl  uence 
on the quality of life of stroke patients.
18 In this study, 
the inpatient rehabilitation therapy group showed sig-
nifi  cantly higher scores in total averages, physical health 
scores, and mental health scores than the control group. 
Th   is result seems to be a secondary eff  ect of psychologi-
cal support and motivation for treatment through the 
therapeutic environment, as well as improvement in their 
activities of daily living and walking ability.
This study had several limitations. The number of 
subjects was small and the patients were able to com-
municate because they had not received serious dam-
age to their cognitive ability. The patients could walk 
10 m, therefore they do not represent all hemiplegic 
stroke patients. Furthermore, this study did not evalu-
ate improvements in upper limb functioning though the 
proper method for evaluating the eff  ects of rehabilitation 
therapy was to consider the functions of both upper and 
lower limbs. In addition, no basis was presented for long-
term inpatient rehabilitation therapy for chronic patients 
6 months or more after onset. Th   erefore, more systematic 
studies will be needed with an increase in the number of 
subjects, inclusion of the evaluation of upper limb func-
tions, and additional examination of long-term treatment 
eff  ects of the prolonged inpatient-rehabilitation therapy 
approach after acute phase rehabilitation are needed in 
the future.
CONCLUSION
This study observed that the subacute rehabilitation 
therapy group, who were received additional inpatient 
rehabilitation therapy for 3 months, showed a signifi-
cant improvements in activities of daily living, balance 
and walking ability, and quality of life compared to the 
control group who were received only home-based care. 
Therefore, prolonged inpatient rehabilitation therapy 
must be considered in order to achieve functional im-
provements and an enhanced quality of life in the sub-
acute phase.
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